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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, PEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MporpamMMmel
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3zanusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Ha€T MpEACTaBICHUE O LEJsAX, OOUIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M pPa3BUTUSA OOYYAIOLIMXCS CPEACTBAMH Y4eOHOIro
peaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiepKaHue,
MpeaycMaTpPUBaET pPACIpEAEeICHUE €ro Mo KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM M TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEA0BATEILHOCTh  W3YUYEHHUS] XUMHUU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUHU K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIe U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaOIIETroCsl IO OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW JUisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEW MPECTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPruM M 00 HBOJIIOLMHU BEIIECTB B MPUPOJAE, O MyTAX PEIICHHS [NI00ATbHBIX
mpo0eM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00111el 1 (PYyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUPOBAHHE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB KX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITETbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IMHCTBO MIPUPO/IBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYUYEHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YUYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXarooluid MUp»,
«buomorus. 5—7 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJIaM [IO3HAHUS MpPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-NO3HABATENBHON U YyueOHO-HCCIEN0BATENIbCKOM
JeATENbHOCTH, OCBOECHHMM TNPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (opMupOBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHMss Ha CHCTEMAaTH4eCcKoe MpUOOILIEeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATEIBbHOCTH, IMO3HAHHUS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKPYAIOLIEro MHUpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYYECHHBIE IPU H3YyUYECHHH
XUMHUH, TPUMEHSTh HMX MpPH PEUICHUU TPoOJeM B TMOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATEIBbHOCTH;

— (¢opMmHpoBaHHE Yy OO0y4YalIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I8 BBIPAaOOTKH 3KOJOTHYECKH
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXPAHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSA OOIIEYENIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

OO1ee 4YMCIO YacoB, OTBEACHHBIX MJIs HU3Y4YEHUS] XHMHH Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTariseT 136 gacos: B 8 kitacce — 68 yacos (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU 4YeJOBEKa. XMMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAHMUS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3eneHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocTbie U CioXKHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX D3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAs aToOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMHUYECKOr0 AJIEMEHTA B
COEJIMHEHUHU.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTMHEHUM.

DU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYeckne ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeMHEHUS, PA3I0KEHHSI, 3aMEILLICHUs, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBuiamMu paboThl B J1aOOpaTOpUu U
npuéMaMu oOpamieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYeCKUX CBOMCTB 0O0pa3lOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHHUE
busnueckux (TIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMsI BOJbI) M XUMHUYECKHX (FOPEHUE CBEYH, NPOKAIWBAHHUE
MEJHOM MPOBOJIOKH, B3aUMOJECHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHMS XUMUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHUE THUIPOKCHA
meau (II) npu HarpeBanuu, B3auMoIeMcTBUE XKele3a ¢ pacTBopoM conu menu (1II),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (pUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
CONiM, HaONIOZEHHWE W  ONUCAaHUE  PE3YJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapOCTEPKHEBBIX).

BaxHellline npeacTaBUTE I HEOPraHMYECKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — ajmeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHE W XUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucmopoma. CrocoOsI



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM ¥ TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TeroBoit >P¢deKT XUMUYECKOM peakiuu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE pPEakUMU. TOIUIMBO: YroJib M METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHNE NApPHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoae, (U3MUECKUe M XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnorsl u conm.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas noss BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcujgoB. Pusznueckne M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan akruBHoctu MetamiaoB H. H. bekerona.
[lonydeHnne KUCIoT.

Conu. Homenkiarypa coiieil. @u3ndyeckne U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPENEIICHUE COAEPKAHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHus] TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4Y€HHE, COOMpaHUE, paAClO3HABAHME U H3YUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTBue Bogopoaa ¢ okcuaoMm meau (I1)
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMATEpHaAIOB), HabIOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEJIO0Yeld,
u3ydyeHue B3auMojeiicTBus okcuaa menud (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUHW HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'O MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHllne KiIacChl HEOPraHUYECKUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAUMU XUMUYECKUX dieMeHToB. llonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoauueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynmbl. OHU3UYECKUH CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DimekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB TNepBbIX 20 XHMMHUYECKHUX DIIEMEHTOB
ITepuonnueckoir cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS paanyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanyeckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenaeneeB — yd€HbI U
I'PaKIaHVH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponiecchl okucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpas3lOB BELIECTB METAJUIOB UM HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpPaMHM KHCIJIOT W IIEJIOYEH, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B § Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TaK U MOHSATUM, SIBJISIOMIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEPUOJUYHOCTb, HAOJIIOEHNE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIui M0 pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
M3MEHEHHUIO CTETeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHEe 0 XMMUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTI'O OajnaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M IUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHJAMHU
XxuMH4YecKoil cBs3u. CteneHs quccounanuu. CuibHbIE U cadble JIEKTPOIUTHI.

Peakuyuy noHHOro oOMeHa. YciioBusl MPOTEKaHUs peaKklMii HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM MW cOJell B CBeTE MPEACTaBICHU 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETauIoB (rpadura MU ajnMasa), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaklHH
OT BO3ACHUCTBUS pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMAUMU KHUCIOT, IIEJIOYEH U  COJer
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MaTEpHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHME BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluH pa3ioKEeHHs, COCIUHEHUS), pAClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pPEAaKUMM HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 4 MX COeIMHEHHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMeTallJlaMH, IejJo4yaMu). XJIOPOBOJOPOA.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHM3M 4YelOoBeKa. BakHeWlne XJIOpHUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PUIUUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kuciora, (uU3MYEeCKMe U XUMHUYECKHE CBoiicTBa (00OmMe Kak
OpeICcTaBUTeNsd Kiacca KHCIOT U crneuupuyeckue). XUMHUECKHUE peakiuy,
JeKallue B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KucaoThl. COnM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynb(dar-uon. Haxoxmenue cepbl M €€ COCNMHEHMA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
busnyeckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3rYecKue U XUMUYECKHEe CBOWCTBA, MOJyuyeHrue U npuMenenue. Colu aMMOHHS,
X (QU3HYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THas KHUCJOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMHUYECKHUE
cBoiicTBa (0OIlMEe Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE JOXKAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI W BomoéMoB). Ddocdop,
aloTponHeie Moaudukanuu ¢ochopa, uU3MUECKUE U XMMHYECKHE CBOWCTBA.
Oxcug ¢ocdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBONMCTRA,
nostyuenue. Mcnonab3oBanue pocdaroB B KaueCcTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapakrtepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALUK, PACHPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rio0anbHOrO NOTEIUVICHUS KIUMaTra, MapHUKOBBIN
addekt. YronbHas KuciaoTa U €€ colid, ux (PU3NYEeCKue U XUMMUUYECKUE CBOMCTRBA,
MoJlydeHrue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIbCKOM
XO35MICTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TTIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
MPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
poJIi B JKHM3HHM 4YeJlOBeKa. MarepuasbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npuMmenenue. CoequHeHus: KpeMHusi B mpupoje. OOmme npeacTtaBieHus o0
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJb30BAHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiaeMbl 6e30macHOT0 HMCIOJIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOU KU3HMU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYEeCKUe U XUMUYECKHE CBOWMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIECHME ¢ oOpaslamMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeQUHEHUsSMHU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpolecca OOYyIIIMBaHUS caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, M3y4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON peaklny Ha cyib(art-
WOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEepUAJIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3aMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTANIMYECKUX PEHIETOK anMaza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, COOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallyIbl U UX COEUHEHHUS.

MeTaJiibl 1 MX COeTMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxeHus B llepmogmyeckon cucreme xumuueckux snemeHToB J[. .
MeHnneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Meranyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEMIETKA.  ODJIEKTPOXMMHUYECKHM Pl
HanpspkeHuil MetaiioB. Dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenneneeBa, CTpO€HME UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe MIeTOYHBIX METAINIOB U HUX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJbLMi: TOJIOXKECHUE B
Ilepnognyeckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PrU3nyecKrue U XUMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseimme coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MenpneneeBa, CTpOEHHUE aToMma, HaxOXIEHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucreMe XUMAYECKAX 3IEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HaxOoXJIeHUE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuIbl, THAPOKCUIBI U comu xkenesa (11) u sxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3yJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJNB30BAaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIKs, aIIOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroeHUE U onMKcaHUE MPOILIECCOB OKpAIIMBAHUS
IJJAaMEHH MOHAMU HATpUsl, Kalusig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPMMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM yenoBeka. besomnacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Kawmled cpeabl (MpefenbHas J0mycTUMast
KOHIIEHTpanus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUN 3KOJIOTHYECKUX
npooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJMMEPHBIC
MaTepHab).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCuPUKalUsg, TMEePUOJIUYHOCTh, HAOIIOEHHE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEpPECHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
a3 PekT, TEXHOIOTUS, MaTEPUAIIBI.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsii, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAS
peméTka, CIjiaBbl, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
M0JIE3HbIE MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YEeCKOro BOCIMTAHUS:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENBbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSTeNIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATEIBHOCTH IpHU
BBITIOJTHEHUM y4EOHBIX, I103HABATENIbHBIX 3a7]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce I3TOW Y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEIACHUE M INIOCTYNKH CBOMX TOBAapULIEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUIM MOCTYIKOB;

3)EeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4)(popMupoOBaHNS KYJAbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5)Tpya0BOro BOCIIUTAHMSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYIOBOH JEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6)3K0,10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, IOHMMaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEeMa, MPOIIecC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JIUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  TeMmbl, (QOpPMYIUPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEIHFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsI ~ IPEACTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccOBas JI0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yruciao AIEKTPOHOB
U pacrpe/ieieHle X Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY W COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIlIEHUNH B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYEO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIEC OIEPAIlMH MBICITUTEILHON JEATEIHPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KIacCU(HUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, €eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJIETIMPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYIOoM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W TMPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0 HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrHue).

K koHIy o0yuenus B 9 kj1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMmble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJJIMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [IJIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH ITU MOHATHUS IPHU ONIMCAHUU BEUIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K
OTpPENENIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWYECKUX COCAUHEHHH, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OINHWCHIBAaTh M XapaKTEPU30BAThH
Tabnuuynyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», mManeie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIiee dYHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOLIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPaBHEHUWA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIllCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBuja  [OJIB30BAHUS  XMMHUYECKOM  MOCYyIOM U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYEHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJb(aT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
N Kosmn4yecTBoyacoB DJIeKTPOHHbIE
; HaumeHoBaHnuepasaejioB u (uudposbie)
n/ Bcer | Konrpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCYp
I 0 bl bl
ChI
Pasnen 1.1lepBoHavanbHbIEXUMHUYECKHCTIOHATHS
Xumus — Ba)kHast 00J1aCThb
1.1 €CTECTBO3HAHHUS U MPAKTHUIECKOMN 5 2 bubmmorexa IOK
' P https://m.edsoo.ru/7f41837¢
IEeATEeILHOCTH YeI0BeKa
bu6mmoreka [IOK
1.2 BemntecTtBa 1 XUMHUeCKHEpEAKITHHA 15 1
m peaKh https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3znen 2.BaxHeiinme npeacTaBuTe/ i HEOPraHU4eCKUX BellecT

bubmnoreka [IOK
2.1 B .K I
o3ayx. Kucnopox. Iomstue 06 okenax 6 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
2.2 Bonopoa. [lonsitue o KUCIOTax U CONsixX 8 1 hitps://m.cdsoo.r/7f4 1837
bu6mmoreka [IOK
2.3 Bona. P i 0 5 1 1
ona. PactBopsl. [loHsiTHE 00 OCHOBaHUAX hitps-//m.edsoo.ru/7f41837c
24 OCHOBHBIEKIIACCBIHEOPTAHUYECKUXCOEHE 1 1 1 bubnuoreka [IOK
) HUHI https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Paznea 3.Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /. U. MengeneeBa. CTpoeHHeaTOMOB.

XHMHYECKASACBA3h. OKI/ICJIPITCJII)HO-BOCCTaHOBI/ITeJIbeIepeaKHHI/l



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3akoH u [lepronnueckas

bu6mmoreka [IOK
3.1 cHCTeMa XUMHU4YeCKHuX 3yieMeHToB []. 1. 7 hits:/m.cdsoo.ru/7f41837c
MenneneeBa. CtpoeHneaToma
Xumuueckas cBsi3b. OKHUCIUTEILHO- bubmuoreka [JOK
3.2 8
BOCCTAaHOBUTEJIbHBIE PEAKLIUN https://m.edsoo.ru/7f41837¢
Bbu6mmorexa [JOK
Hroro no pasnery 13 https://m.edsoo.ru/7f41837¢c
p 3 bubmnoreka [IOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

N KoumnuecrBoyacos DJIEeKTPOHHbIE
o
HaumeHoBaHuepasaeioB u (uudposbie)
n/ Bcer | KonrtpoJsbHbiepado IpakTnyecknepado
TEMIPOrpaMMBbI o0pa3oBaTe/bHbIEpeCYP
1| 0 ThI ThI
ChlI
Pa3znen 1.BemecTBo 1 XUMHYECKHE PeaKIU
11 [ToBTOpEeHue u yriayOneHrue 3HaHUN 5 | bubnnorexa [IOK
' OCHOBHBIX pa3JIEJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHYECKUXpea 4 bubmmoreka [JOK
' KU https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTUYECKAs TUCCOLIUALINS. g 1 1 bubnnorexa [JOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HeMeTa/JILI M X COCTHHEHUSA
21 OO1as xapakTepuCcTUKa XUMHUYECKUX 4 | bubnuorexa [JOK
' sneMeHToB VIIA-rpynmebl. ["anoreHsl https://m.edsoo.ru/7f41a636
OO6mrast XxapakTeprUCTUKA XUMHUECKUX
2.2 3neMeHT0§ VIApr niiel. Cepa u 6 bubmmorexa [JOK
' ! PYIHEL TP https://m.edsoo.ru/7f412636
e€coeTMHECHMUS
OO01mmas XxapakTepruCcTHKa XUMUIECKIX
23 BJIeﬁeHTOIf VA : nbl. A30T, pocdop u ux 7 1 bubmmorexa [IOK
' TPYTITRL. ’ P https://m.edsoo.ru/7f41a636
COCIMHECHHUSI
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 BJIeIl\L;eHTOIf IVApr IIbl. YTJIEpoa U 8 1 2 bubmorexa HOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHEHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazgeny 25
Pa3zgen 3.MeTaJJIbI M UX COeITUHEHUS
. bu6mmoreka [{OK
3.1 ObmmecBoliCTBaMETAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiiniie MeTamiibl 1 UX COSTUHEHUSA 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgen 4. Xumus U oKpyKammas cpeaa
4.1 BemiectBa 1 MaTepHuaisl B )KH3HH YEI0BEKA 3 bubmmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
No KoanuecTBouacon
Jlarau3 jexkTpoHHblennppoBbIeOOPa30OB
n | Temaypoka Be KoHTpobHbI IIpakTHyeckn y P p P
YeHus! aTeJIbHbIEPeCypPChl
/ ero | epaGoThbI epadoThI
n

| [Ipenmer xumuu. Ponbs Xxumuu B | bu6mmoreka [IOK
JKWU3HM 4esoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MO3HAHKS B | bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu U | bubnumoreka [IOK
npuémMbl OOpPAIICHNUS C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYI0BAHUEM)

4 HucTteie BelecTBa U CMECH. 1 bubnuotexa [JOK
CniocoOsI pa3enenus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2

5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmmorexa [TOK

a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COMN)»
but6mmoreka [{OK
6 A 1
TOMPLH MOJICRYJIET https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bub OK

8 [IpocThie U ClOKHBIEBEIIECTBA 1 nomoreka L

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

but6mmoreka [JOK

CUCTEMAaTU3alUA3HAHUN

9 A -
TOMHO-MOJICKY IAPHOCYACHHC https://m.edsoo.ru/ff0d2d50
3aKO0H IIOCTOSIHCTBA COCTaBa
10 BellecTB. XUMu4eckas hopMmyia. bubnuorexa [JOK
BaneHTHOCThaTOMOBXUMHYECKUXDJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocuTenbHAas aTOMHAs Macca.
11 OTtHOocHUTENbHAS MOJISKYISIpHAs bubmorexa [JOK
Yp https://m.edsoo.ru/ff0d323c¢
macca
12 MaccoBast 107151 XUMHYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KoauuecTBo Benecrra. Moiib. bu6nuoreka [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCiIOBUS IPOTEKAHUSA bubnuotexa [JOK
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus Koian4yecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmmorexa HOK
B ypapHen https://m.edsoo.ru/fl0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XuMHIecKux
18 €aKIil (COeIMHEHUS, PA3I0KEHUS bubmmorexa [JOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
HOIHOTEKA
19 sHukioneauct. O6ooIeHne U 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

Kontponbnas padora Nel mo teme

bu6mmoreka [{OK

20
«BelecTBa 1 XUMHYECKHUE PEAKIIUI) https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocras
21 Bo3ayxa. Kucinopon — sneMeHT u bubnnotexa LIOK
yxa. P https://m_edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE
” CBOMCTBA KUCJIOpOJia (peaKuu bubnmnorexa [JOK
OKHUCJICHUSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TorsiTHEOO00KCHIAX
CriocoObI oryueHus KUCI0poa B
23 1a60paToOpuu U MPOMBIIUICHHOCTH bubmorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHnekucnopoaa
TennoBoit 3¢ ekt XumMuIeckoit
54 | PCAKUMH, IOHATHE O bubnunoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJAOTEPMHUYECKUX PEAKIUAX
TomumBo (HedTh, yroias U METaH).
25 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €r0 Bubmroreia LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHS
[Tpaktrueckas padota Ne 3 o Teme
26 «Ilomyuyenue u cobupanue bubmmoreia LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJ1a, U3yUYEHUE €TO CBOMCTB
7 Bonopon — sneMeHT u nmpocroe bubnnorexa [JOK
BemecTBo. Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
DuU3NYECKUE U XUMUYECKHUE
28 CBOICTBa BOJIOPOJIA Bubmiorexa LIOK
slopoa. https://m.edsoo.ru/ff0d4dd0
IIpumenenneBoiopoaa
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmuoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff0d50d2

Crioco0bI noryueHust BOAOpoia B

bu6mmoreka [IOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o reme

31 «ITomydenne u coOupanue Bo1opoa bubmorexa LHOK

Y . P FOPOa, https://m.edsoo.ru/ff0d4f42
W3YUYEHHUE €T0 CBONUCTBY»

1 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMueCcTBa

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brraucnenus o00EMOB Ta30B 10

34 ABHEHUIO pEaKIIMu Ha OCHOBE bubmmorexa [TOK
yp “p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B

35 DuU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTes.

37 HacwpimenHnbie 1 HeHACHITIIEHHBIS bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuyeckas padora Ne 5 mo teme

18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnorexa [JOK
onpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOrO BELIECTBA»

19 Konrponsnas padora Ne2 o teme bubnunoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcupl: cOCTaB, KiIaccudukaus,

bu6mmoreka [{OK

40
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMH4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 bubmmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
aM(OoTepHBIX OKCHUIIOB
4 OCHOBaHUS: COCTaB, bubmmoreka [JOK
KJaccu(uKaIys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmyyeHue U XUMUYECKUE CBOMCTBA bubnunoreka [IOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarms, bubnuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonmyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) oI II)CHI/ISI XHMI/IqZEKI/Ie bubmmorexa HOK
N YHACHI, https://m.edso0.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6.
47 Pemienne skcniepuMeHTANIBHBIX 337124 bubnmnorexa [JOK
1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCITUHEHUI»
I'enernueckas cBsA3p MEKIY
48 KJIaCCaMU HEOPraHUYECKUX bubmmorera [JOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o0menue u bubmuotexa [JOK
cucTeMaTHu3alusI3HaHu! https://m.edsoo.ru/00ad9cb2
KoHnTtponbhas padora Ne3 mo teme
" but6mmoreka [{OK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie NOMBITKU KJIacCU(PUKALUU

51 XMMHYECKUX 31eMeHTOB. [loHsiTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H 1
57 [Tepuoaunueckas cucrema bubnnorexa [JOK
XUMHYECKHX 3eMeHToB Jl. U. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 Ilepuomasl, rpymmsl, HOATPYIIIBI bubmorexa HOK
PHOJIBL, TPYIIIBL, HOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
sanep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHune 3IIeKTPOHHBIX 000JI0UYEeK
55 aToMOB 3J1IeMeHTOB [leproanueckoit bubmmorexa [JOK
pHOA https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKESHHIO B bubmuoreka [JOK
ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnunoreka [IOK
N. MenpeneeB — yd4€HBIN, IE1aror u https://m.edsoo.ru/00ada96e
rpaXKTaHUH
PesepBublii ypok. O0001IEHNE U
58 CI/ICTIe)MaTI/IBZ.IpI/IH 3HaHUH / bubmorexa [TOK
. & https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTtpoapHas padora Ne4 o Teme
P P Bubnorexa LIOK
59 | «Crpoenne aroma. XuMHY€ECKas

cBs3b» / Beepoccuiickas

https://m.edsoo.ru/00adb486
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nmpoBepoyHas pabora

DIEeKTPOOTPULIATETEHOCTHATOMOBXH bubnmnoreka [JOK
60 1
MUYECKUXIJICMCHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
1 " 1
6 OHHAAXIMHUHCCRAACBASD https://m.edsoo.ru/00adac34
2 KoBanieHTHaAMmoass pHASX MUY ECKAsIC 1 bubmmorexa [JOK
BSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHasiHEIOSIpHAAXUMUUECKA 1 bubnuoreka [IOK
SICBS3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
4 1
6 Crenenbokucienns https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO- 1 bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIEPEAKLIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
1
66 OKUCIUTENN U BOCCTAHOBUTEIIH hitps-//m.cdsoo.ru/00adb076
PesepBHeiit ypok. O6o01IeHHE U
67 cHUCTeMaTU3alus 3HaHUM 110 TeEMe 1 bubnmnorexa [JOK
«CtpoeHnue aroma. https://m.edsoo.ru/00ad9cb2
XUMUYECKASCBSI3bY
68 PezepsHblil ypok. O6001menue u | bubmunoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne KonuuyecrBouacos
Bce Harauzy | DuaexkTpoHHblenu(poBbIEOOPa30
n | Temaypoka Koutpoasnbl | IlpakTuueck
er YeHUsl BaTeJIbHbIEpeCcypchl
/ epadoThbI MepadoTh
. 0
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUMU4eckux 3semeHToB 1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX AJIIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P p https://m.edsoo.ru/00adb6b6
MIEpPHOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 bu6nuoreka [JOK
HEOpPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl xumMuueckou CBSI3M U THUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
5 «IToBTOpenue u yriayOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMHUYECKUX peakiuit | bubnuoreka [IOK
10 Pa3INYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKON
7 eakuu. IIoHsITHE 0 TOMOI€HHEIX U 1 Bubmiorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIUAX
] [ToHsATHE O XUMHYECKOM PABHOBECHH. 1 bubnuoreka [IOK
@DaKTOpPHI, BIUSIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XHUMHYCSCKOH pPC€aKuu U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECUA

OKHCIUTEIBHO- bu6mmoreka [JOK
9
BOCCTaHOBUTEIIbHBIEPEAKLINI https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTUYECKON
10 nccorunanun. CUIbHEIE U cl1a0ble bubmmorexa [IOK
A ML, https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonnrsleypaBHeHUSIpEaKIINI bubmmorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubmorexa LOK
. ped https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUUYECKON JUCCOLIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHUI 00 DIIEKTPOITUTHYECKON bubmmorexa TIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLIUAIAU
14 IlonsTue o rmaponuseconei bubmorexa HOK
Ap https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 00600 7
ODLICHHC 1 CHCTEMATH3AIMASHAHIH https://m.edsoo.ru/00addd12
16 [IpakTudeckas padora Ne 1. «Perenue bubnuorexa LIOK
JKCIIEPUMEHTAJIBHBIX 3a1a9) https://m.edsoo.ru/00addbfa
Konrtpomnsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS JUCCOIIHALIUS bubmmorexa IIOK
p a HPAaTHAL https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUU B PACTBOPAX»
OO6m1as XxapaKTeprucTHKa rajJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEDE bubmmorexa TIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 | Xmoposomopos. CossiHast KHCIOTA, bubmmorexa ITOK
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XMMHUYECKHE CBOICTBA, MOJIy4YEHHE,
MIpUMEHEHNE

https://m.edsoo.ru/00ade104

[IpakTuueckas pabora Ne 2 o Teme

20 «IlonydeHue COISTHOM KHUCIIOTHI bubmotera [IOK
y N . ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTB»
Brruncnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUi, €CIU OJUH U3 bubmotera [JOK
peaiiui, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepucTUKa SJIEMEHTOB bu6nuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorpomnasie MOAU(HUKALIUN CEPBI.
23 Haxo;xp SHHE Cephl 1/1(1)eé coe I/IHGI;II/Iﬁ B bubmorexa TIOK
o P VH https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKUECBOMCTBACEPHI
24 CepoBonopon, ctpoeHue, puzndeckrue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 (u3nyeckre 1 XuMHUYeCKHe CBONCTBA bubrorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHMMHWUYECKHUE PEAKINH, JIEIKAIUE B
OCHOBE MPOMBIIIIEHHOTO CIIoco0a
26 MOJIYYCHUS CEPHOM KHUCIIOTHI buGmotera [IOK
Y p ’ . https://m.edsoo.ru/00adec8a
XUMHUECKOE3arps3HEHNEOKPYIKAIOIICHC
peIabICOSTMHEHUSIMHICEPHI
7 Brranciienne MaccoBoit 1071 BBIXOAa bubmuoreka [JOK
IIPOYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO0mias XxapaKTEPUCTHKA JIEMEHTOB VA-
IlI P P bubmuorexa [JOK
28 rpynmsl. A30T, paclipoCTpaHEHUE B

npupoje, Gu3nYeckue 1 XUMHUECKUE

https://m.edsoo.ru/00adeea6
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CBOMCTBa

AMMUak, ero Gpu3NYecKue 1 XuMHUYECKHE

bu6mmoreka [JOK

29
CBOMCTBA, NIOJIy4YEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
[IpakTuyeckas padora Ne 3 o Teme

30 | «llomyyenue ammuaka, U3y4eHHUE €TO bubmmorexa [JOK

N Y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ husnueckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAIBbHBIX

1 B S bu6mmoreka [IOK
YROOP ) . https://m.edsoo.ru/00adf518
XHUMHUECKOE3arpA3HEHUEOKPYIKAIOIIEHC
peAbICOEAMHEHUSIMUA30Ta
Docdhop. Oxcun dochopa (V) u

33 (bocc%)o pHa}I KI/ICJ'I((l))Ta (b(bIESHEIelKHe u brbmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOKCTBA, MOIYUYEHUE
Hcnonb3oBanue ¢pocdaTtoB B kKauecTBe

34 | MHHEPAIBHEIX yaA00peHui. bubmuorexa LIOK
3arpsizHeHUEnpUpOAHOMCcpeapIPochaTam https://m.edsoo.ru/00adfc20
u
VYrnepon, pacpocTpaHeHUE B IPUPOJIE, bubnuoreka LIOK

35 .

(bu3nvecKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoja, ux pusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTHUYECKUE bubmuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

, bubnmoreka [JOK

37 | VYroubpHas KUCIOTa U €€ COJIU 1

https://m.edso0o0.ru/00ae006¢
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[IpakTrueckas padota Ne 4 o Teme
"TlosryyeHue yrieKucioro rasa.

bubmnoreka LIOK

38
KauecTBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHBIC TOHATHS 00
39 OpraHNYECKHX BEIIECTBaX KakK O bubmorexa LHOK
p https://m.edsoo.ru/00ac054¢
COCTMHECHHSX YTIIepoaa
40 Kpemunii n erocoe fuHEeHUS bubmmorexa TIOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padbora Ne 5. Pemenue
A1 AKCTIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«Bakuenme HeMETAJUIEI U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTponbnas padorta Ne3 no teme
. bubmuoreka [JOK
42 «Baxaenme HeMeTalIbl U UX
https://m.edsoo.ru/00ac0ec18
COEIUHEHUS
OO01mmas XxapakTepucTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
43 MeTtammueckas CBSI3b M MeTalandecKas
. https://m.edsoo.ru/00ae103¢e
KpUCTAJUTMYECKasl PelIETKa.
du3nyecKknecBoCTBAMETAIIIIOB
XUMHYECKHE CBOMCTBA METAIIJIOB.
44 DIEKTPOXUMHUUECKHN PSII HAIPSOKEHUI bubmmorexa IIOK
p p p https://m.edsoo.ru/00ae1156
METaJLIOB
OO6u11e crnocoObl MOTYyYSHHUS METALIOB.
45 Crnnasel. Beruncnenus no ypaBHEHUAM bu6nuorexa LIOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3
PCarcHTOB COACPIKUT NIPUMECU

https://m.edso00.ru/00aecl1156
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bu6mmoreka [IOK

46 [TonsiTHE 0 KOPPO3UKMMETAIIIOB hitps://m.edsoo.ru/00ac] 278
bu6mmoreka [IOK
47
[lenounpieveranel https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
48 | Oxcuapl U THIPOKCHU]IBI HATPUSI U Kallus hitps://m.cdsoo.ru/00ac] 4b2
49 [llenoyHO3eMeNIbHBIE METAIIIBI — bubmuorexa [JOK
KaJILIIUA Y1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueinmecoe 1MHEHUSKAIBITUS Bubmaorexa [IOK
https://m.edsoo.ru/00ael5¢e8
51 O0001IeHNE U CUCTEMATH3AIUI3HAHNHN
5 JKécTkocTh BOMBI M CIOCOOEI €€ bubmnoreka LJOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme BuG 10K
53 "YKEcTKOCTE BOJBI I METOIEI €6 htIfDSJ_I/P/I;T:;;O /00ae1ae8
ycrpaHeHus” T '
bubmnoreka LIOK
54 Amnro I
TTOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBONCTBA OKCHJIA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmnoreka LIOK
56 Keneso
T https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U conn kene3a (1) bubnmoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMAaTH3alUI3HAHU I
[IpakTuyeckas pabora Ne 7. Pemenue BuGmorexa LIOK
59 | sKchmepuMeHTANBHBIX 3a1a4 [0 TEME

«BaxHeuIme MeTajuIbl U X

https://m.edsoo.ru/00ae3de8
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COCOAUHCHU A

Brruucnenus no ypaBHeHHUIM
XUMHUYECKUX PEAKLUH, €CIIH OUH U3

peareHTOB J1aH B U30BITKE HIIA COACPIKUT bubnmoreka [JOK
60 1
IIPUMECH. https://m.edsoo.ru/00ael1750
BrranciieHnsMaccoBONI0IMBBIXOJATPO
yKTapeaKInu
61 O06o001eHre 1 cucTeMaTU3aIusI3HAaHU I 1
KontpomnsHas pabota Ne4 o teme
62 «BaxHenmme MeTaJliIbl U X 1
COETMHEHHUS
63 BemectBa u MaTepuainbl B HOBCEAHEBHOM | bu6mmoreka [IOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3£50
64 XHUMHUECKOE3arpsA3HEHUEOKPYIKAFOIIEHC | bubnuorexa [JOK
pelnbl https://m.edsoo.ru/00ae4270
65 Ponb xuMHM B pelIeHnN IKOJIOTUYECKUX | bubnuoreka [IOK
npoOem https://m.edsoo.ru/00ae4270
PezepHblit ypok. O0001IeHNE 1 bubnuorexa LIOK
66 . 1
CHUCTEMATHU3alUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O6001IeHNE U 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c¢
68 PesepBHrlil ypok. O60011eH1Ee 1 | bubmuorexa [JOK
cUCTeMaTu3anusg 3HaHUN https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KVIACC

Koanposepsiemorope3yJjibTata

IIpoBepsiemMble MpeaMeTHbIE Pe3yJbTaThl
O0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl
OCHOBHOTI0 00111er0 00pa30BaHus

Ilo Teme: «HGpBOHa‘-IaJ'IBHI)IC XUMHUYCCKUC ITOHATH

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MTOHATHI:
aToM, MOJIEKyJa, XUMHMYECKHH D3JEMEHT, NpOoCToe
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECH (OAHOPOIHAS U
HEOJIHOPOJAHAs),  BaJ€HTHOCTh,  OTHOCHUTENbHAs
aTOMHasi W MOJIKYJIIpHas Macca, KOJHUYECTBO
BEIECTBA, MOJb, MOJISIpHAs Macca, mMaccoBas J0Js
XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJIIPHBI
00BEM, XUMHUYECKas peakuus, Kilaccu]uKaius
peaxiuii: peaxkuu COETMHEHMUS, peaxkun
pa3oKeHus], peakluy 3aMeUIeHUs], peaKkui OOMeHa,
9K30- U DHAOTEPMUYECKHE pPEaKIUH, TerIoBOH
3¢ ekt peakiuu, pacTBOp, MaccoBas A0JS BEIIESCTBA

(TpolieHTHAsE KOHIICHTPAIIKS) B PACTBOPE

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX
1.2 XMMHUYECKHUX TOHATUN U IPUMEHATH 3TH MOHITHS IIPU
ONMCAaHUU BEUIECTB U UX MPEBpaLlEHUI
WCIIOJIb30BaTh ~ XUMHUYECKYI0  CHUMBOJHKY  JJIs
1.3 cocTaBlieHUs] (QOpMyJ BEIIECTB M  ypaBHEHH
XUMHUYECKUX PEAKIUN
pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUsS Macchl
1.4 BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4EHMs, 3aKOHAa ABOraapo
1.5

OonpeaciIATb BaJICHTHOCTbL 4ATOMOB JJICMCHTOB B




6I/IHapHI>IX COCOAUHECHHUAX

1.6

KJ1acCU(UIIUPOBATh XUMUYECKUE PEAKIUH (IO YUCITY
U COCTaBY Y4YacTBYIOIIMX B PEAKIUH BELIECTB, I10

TeroBoMy 3G deKTy)

1.7

BBIYHCIIATDH OTHOCHUTCIIbHYIO MOJICKYJISIPHYTO n

MOJIIPHYIO MAacCChl BCIICCTB

1.8

BBIYUCIIATE MACCOBYIO JOJIHO XUMHUYCCKOI'O 3JICMCHTA

1o ¢popMyJie COeTUHEHUS,

1.9

BBIYUCIIATh MaCCOBYHO JOJIIO BEHIECTBA B PaCTBOPE

1.10

TPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MTO3HAHUS
—  Ha0JrofeHWe, W3MEpPEeHHe, MOJICIHPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBIN)

Ilo TEME: «Baxxuennine MPEACTABUTEIN

HCOPraHNYCCKUX BCIICCTB»

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHH:

OKCHJ, KHCJI0Ta, OCHOBAHHE, COJIb

2.2

OIIPCACIIATh IMPUHAAJTICKHOCTD BE€IICCTB K

orpeIeNIEHHOMY KJIacCy COeAMHEHHH 1o hopMynam
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KJ1acCU(PUIIUPOBAaTHHEOPTaHNYECKUEBEIIIECTBA
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XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBa BELIECTB pa3INnYHbIX KJIaCcCOB,
MOATBEPK/1asl ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX

YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUN

2.5

IIPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBUCHMOCTH
OT HX Kau4€CTBCHHOIo COCTaBd, BO3MOXHOCTHU
MIPOTCKAHUA XHMHUYCCKUX HpeBpaIIIGHI/Iﬁ B

PAa3JIUYIHBIX YCIIOBUAX

2.6

CJIeIOBaTh TNPaBWJIAM  IIOJIB30BAHUS XUMHYECKOM
MOCYI0N U JIabopaTOPHBIM 000PYAOBaHUEM, a TAKKe
npaBujiaM oOpaIeHus ¢ BEMECTBAMUA B COOTBETCTBUU
C UHCTPYKIMSMHU MO BBIMOJTHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OMBITOB O TOJYYCHHIO W COOHMPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOPOJa U KHCIOpPOAa),

IIPUTOTOBJICHUIO  PAcTBOPOB  C  ONpeAeIEHHOU




MAacCOBOM  JIOJ€d  PacTBOPEHHOIO  BEIIECTBA,
IJIAHUPOBATH u MPOBOJIUTH XUMUYECKUE
OKCIIEPUMEHTHl 0  PAacloO3HABAHWIO  PACTBOPOB
mienodyed M KHUCIOT C TOMOIIBI0 HMHIUKATOPOB

(makmyc, peHondTaenH, METHIIOPAHXK U JPYTHE)

2.7

MIPOBOJUTH PACUYETHI II0 YPABHEHUIO XHMHYECKOU

peaKuu

ITo teme: «Ilepuomunueckuit 3akoH u [lepuoauueckas
cucteMa XxumMuueckux sineMmeHntoB /. Y. Menpeneena.
CTpoeHneaTomMoB. XUMUYECKasICBA3b.

OKI/ICHI/ITCJII:HO-BOCCTaHOBI/ITeHLHBIepeaKL[I/II/I»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MIOHSATHIH:
AIpO aToMma, SJIEKTPOHHBIM CIIOM aToma, aTOMHas
opOuTane, paauyc aTroMa, XWUMHUYECKas CBs3b,
moJrsapHas u HEMOJIsApHad KOBaJICHTHas CBA3b,
ANEKTPOOTPHUIIATEILHOCT, HOHHAs  CBSI3b, HOH,

KaTHOH, aHUOH, CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(I)I/IIII/IpOBaTI)XI/IMI/I‘IeCKI/IeZ)JICMeHTI)I

3.3

OIHCHIBATh M XapaKTEPH30BaTh TAOIMUHYIO (HOpMy
[lepronuveckoil CHCTEMbl XUMHUYECKUX 3JICMEHTOB:
pasnuyarhb TTOHSITHS «TJaBHAs MoArpymma
(Arpynma)» u «mobounas moarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHEY NCpUoOabI
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packpsiBaTh cmbici Ilepuonnueckoro 3akona /J[.H.
Menpeneesa: JEMOHCTPUPOBATh ITOHVMAaHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
JJIEMEHTOB OT HX NoJIoKeHUs B Ilepmonnueckon

CHUCTCMC

3.5

COOTHOCUTh 0003HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguyeckas cucteMa XUMHUYECKHX
snementoB J.M. MengeneeBa» ¢  YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XHUMHUYECKHUX
2JIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCIIOo
3JIEKTPOHOB M pacHpeliesieHue UX IO 3JIEKTPOHHBIM

CJI0SIM)




3.6

ONpeaAcIATL CTCIICHb OKHCIICHHA JJIEMCHTOB B

6I/IHapHBIX COCOANMHCHUAX

3.7

OTIPECIISATh BUJl XMMHUYECKON CBs3H (KOBaJIEHTHAs U

I/IOHHaSI) B HCOPraHMYCCKUX COCANHCHUAX

9 KVIACC

KonnpOBepﬂeMoropesy.m)TaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJbTAThI
OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHus

1o Teme: «BemiecTBO 1 XUMUYECKasi peakLys»

1.1

PACKpPBIBATE CMBICJI OCHOBHBIX XMMHUYCCKHUX TTOHSATHH:
pacTBoOp, QJICKTPOJIUTHI, HCOJICKTPOJIUTHEI,
QJICKTPOJUTHYCCKAA JUCCONHAlUs, pCaKuu HOHHOI'O
O6MeHa, KaTaJn3aTop, XHMHUUYCCKOC PABHOBECHC,
O6paTI/IMBI€ n HeDGpaTHMBIe pcaknuu,
OKHCIHNTCIBbHOBOCCTAHOBUTCIIbHBIC pc€akuuu,

OKHUCJIHNTCIIb, BOCCTAaHOBHUTCIIb, OKHUCJICHHUC u

BOCCTAHOBJICHHE,  aIOTponusi,  aM(OTEpHOCTb,
XUMHYecKass ~ CBA3b  (KOBaJeHTHas,  HOHHaf,
MeTaJuIn4ecKas), KpUCTaJIIIN4ecKast peléTka,

CIINIaBbI, CKOPOCTH XHUMHAYECKOU p€akuuun

WIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX
1.2 XUMUYECKUX MOHATUN U IPUMEHSTh 3TH HOHSITHS IPU
ONMCAaHNM BEIIECTB U UX MPEBPALICHUN
COCTaBIIATh ypaBHEHUS AJIEKTPOIUTUYECKOMN
1.3 JMCCOLMAIMU KHUCIIOT, IIEJIOYENH U COJIEH, IOJHBIE U
COKpalI€HHbIC YpaBHEHUS PEaKIInii MIOHHOTO OOMEHa
pacKkpbIBaTh CYIIHOCTh OKHCJIMTEIBHO-
1.4 BOCCTAHOBUTEIbHbBIX peakuuit MOCPEJICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca dTUX PeaKIui
s MPOBOJUTH PACYEThl MO YPABHEHHUIO XHUMHUYECKOU
' peakuu
2

Ilo temam: «Hemeramnsl u uXx COCAUHCHUA» U




«MeTaiisl 1 UX COCOAUHCHUA

2.1

XapaKTEPU30BaTh (omMCHIBATH) obmue "
CHGLII/I(l)I/I‘ICCKI/Ie XHUMHUYECKHE CBOMCTBA IMpOCThIX U
CJIOXKHBIX BCIIECTB, IIOATBECPIKAAA OIIMCAaHUuEC
MpUMepaMu MOJIEKYNSIPHBIX M WOHHBIX ypaBHEHUU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKlll/If/'I

2.2

COCTaBJIATb YpaBHCHUA peaxunﬁ, MOATBCPKAAIOIIUX
CyII€CTBOBAHUC T€HETUYCCKOMU CBA3HU MCKAY

BCIICCTBAMHU PA3JINYHBIX KJIAaCCOB
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IIPOrHO3UpPOBATH CBOMCTBaA B€IICCTB B 3aBHUCHMOCTH
oT nux CTPOCHHUA, BO3MOXXHOCTH IMPOTCKAHUA

XUMUYECKUX IIPEBPALLECHUN B PAa3JIMYHBIX YCIOBUIX

2.4

CIeIOBaTh TPABUJIAM TIOJb30BAaHUS XHUMHUYECKOUN
MOCYJI0M M JIaOOpaTOPHBIM 00OPYJIOBAHHEM, a TAKKE
IpaBUJIaM 06paI_L[eHI/ISI C BCUIECTBAMHU B COOTBETCTBUU
C HUHCTPYKIHAMH 110 BBIIIOJHCHUIO J'Ia60paTOpHI)IX
XUMHUYECKHUX OTBITOB MO TOJYYEHUIO U COOMpAHUIO
ra3zoo0pa3HbIX BENIECTB (aMMHMaKa M YIJIEKHUCIIOTO

rasa)

2.5

MPOBOANTH peaKLum, MOJTBEPKAAIOIINE
KayeCTBEHHBI  COCTaB  pa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOPHI-, OpPOMHUL,
uonua, Kapbonar, ¢ocdar, cunmkar, cynbdar,
THIPOKCUINOHBI,  KaTHOHBI ~ aMMOHHS,  WOHBI
U3YyYEHHBIX METAJJIOB, NMPHCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpY>Karolasi Cpeaar

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHATHH:

ITJIK BemecTBa; KOppO3Usl METAIIIOB

3.2

MPUMEHATh OCHOBHBIE ONEPALMH  MBICTUTEIbHOU
ACATCIIBHOCTH — aHAaJIu3 MW CHHTE3, CpaBHeHI/IC,
0000111eHHE, CHCTEMAaTH3aLIHIO, BBISIBJIEHHE
HpI/ILII/IHHO-CJICHCTBCHHBIX CBSI3€I71 — JJId I/I3y‘-IeHI/I$I
CBOWCTB  BEIIECTB W  XUMHUYECKHUX  PEaKIUH;

CCTCCTBCHHOHAYYHBIC MCTOABI IO3HaHUA —




HabJr0/1eHue, U3MepeHue, MOJIeJIUpPOBaHUE,

IKCIIEPUMEHT (peaabHbI U MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁi)J'IeMeHTconep)RaHHﬂ

1

HepBOHa‘-IaJ'ILHBIeXI/IMI/I‘-IeCKI/IGHOHHTI/IH

1.1

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YelOBEKa. XUMHS B CUCTEME HaAyK.
Tema Hu BEIIIECTBA. dusnueckecBOiCTBaBEIICCTB.

AFpCFaTHOCCOCTOSIHI/ICBCIJ_ICCTB

1.2

IlonsTHe 0 MeTOIaX MO3HAHUSA B XMMHHU. YHCThIC BEIIeCTBAa U CMECH. CnocoObl

pasaeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuyeckre »diieMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJICKYHHPHOeyLIeHI/Ie

1.4

XuUMHU4YeCKast (I)OpMyJIa. BaneHTHOCTE aTOMOB XMMHUUYECKHX JJIEMECHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIIICCTB. OrtHocuTeNnbHAS aTOMHas Macca.
OTHOCI/ITGJ'IBHaSIMOJ'IeKy.]'IHpHaﬂMaCCa. MaccoBasggonaXuMUUYECKOTO3JIeMEHTa B

COCAMHCHNHA

1.5

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHII BEIIECTBA.

PacuérpimodopmynaMXUMUYECKUXCOSAMHEHUN

1.6

du3nueckue U XUMHUUYCCKHUE SBICHUS. XUMHUUCCKas peakuuga u eé IMPU3HAKH.
3akoH COXpaHCHHA MACChI BCUICCTB. Xumudeckue YpaBHCHUA. KJ'IaCCI/I(l)I/IKaHI/IH

XUMHYECKHUX PeaKInii (COeTUHEHMsI, Pa3JI0KEHUS, 3aMeIleHHUs, OOMEHa)

1.7

XUMHYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCY0M, C MpaBUIaMU
paboTel B Jlaboparopuu H TNpuéMaMu OOpamieHuss C J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OINUcaHue (UINYECKUX CBOUCTB 00pa3IoB
HEOPraHWYEeCKHX BEIIECTB, HaOIIoJeHne (QU3NUecKnX (IUIaBJIEHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTyNKE, KATIEHUE M KOHJIEHCAIUS BOJBI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHUE  MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBIE Mela C KHCIOTON) SIBICHUI, HAOMIOJEHHE U ONUCaHHe
MPU3HAKOB MPOTEKAHMS] XMMHUYECKHX peakuuid (pas3iokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPUIOM OapHsi, pa3ioKeHue rTuApoKCuaa
veau(Il) mpu HarpeBaHuM, B3aMMOJCICTBHE >Kejle3a C PACTBOPOM COJH

Meau(Il), m3ydyenuwe cmnocoOOB paszieneHus cMecel (C MOMOIIbI0 MarHuTa,




¢bunpTpOBaHWE, BBIMAPUBAHUE, JAUCTHLIANMWA, XpoMarorpadus), mpoBeaeHUE
OUYHCTKHU TTOBAPEHHOU COJIH, HAOIIIOIEHUE U ONMCAHUE Pe3yIbTaTOB MPOBEACHUS
OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE MOETeH

MOJIEKY (IIapOCTEPIKHEBBIX )

Ba)KHefILHPIere,[[CTaBI/ITeHI/IHeopFaHI/I‘leCKI/IXBeH_IeCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT M mpocToe
BemecTBo. HaxoxaeHue kuciaopoga B MpUpPOJE, PU3NUECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopoma. CrocoObl
MOJTy4EHUs KHCII0pOoJia B naboparopun u MPOMBIIIUIEHHOCTH.
Kpyrosopotkucinopona B MpUpoe. O3o0H -

AJTOTPOMHAAMO I PUKAIUSKUCIIOPOIA

2.2

TernoBoit A3PPeKT XUMUUECKOI peaklnu, TePMOXUMHUYECKUE YpaBHEHHUS, IK30-
U DHAOTEPMHUYECKHE peakuuu. TOImMBO: yroiabs U MeTaH. 3arps3HEHHE BO31yXa,

yCcUJIeHHEe TapHUKOBOT0 3¢ (dekra, pazpylieHne 030HOBOTO Cl0s
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Bognopon — anement u npocroe Beuiectso. HaxoxneHue Boxopona B IIPUPOLE,
¢usnueckue M XMMUYECKHE CBOICTBA, INPHUMEHEHHE, CHOCOOBI MOTYYEHHS.

Kucnote! 1 conmu
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MossipHblil 00bEM Ta30B. Pacy€Tbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CcBoMcTBa BOAbl. Boma kak  pactBopurenb.  PacTBOpBIL
Hacelliennbsie 1 HEHACHIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBasg pmonisg BemiectBa B pacTBOpe. XHUMHUUYECKHME CBOWCTBA BOJBI.
OcHoBanus. Posnb pacTBOpoB B IpHpojAe M B KU3HU ueloBeka. Kpyrosopor
BO/IbI B IpUPOJE. 3arps3HEHUENPUPOAHBIXBO/. Oxpana u

OYHMCTKAPUPOIHBIXBO

2.6

Knaccudukanus Heopranwueckux coemuHeHuit. Oxcunbl. Kiaccudukamms
OKCHJIOB:  coJieoOpa3yromiue (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) U
Hecoseo0pasyomue. Homenknarypa OKCHJIOB. duznueckue u

XUMHUYECKUECBONCTBAOKCHIOB. [TomyueHneokcuaon

2.7

OcnoBanusa. Krnaccudukanus ocHoBaHWM: IMIENIOYM W HEPACTBOPUMBIEC
OCHOBAHMS. HomeHnknatypaocHOBaHHUIA. duznueckue u

XUMHUYECKHECBOMCTBAOCHOBaHMM. [lomydyeHneocHOBaHNM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kuciaor. ®dusnyeckue u
XUMHYECKHE CBOMCTBA KuciIOT. PgamaktuBHocTuMeTauioB H.H. bekerosa.

[Tonyuenuekucior

2.9

Comn. Homenknatypa coneil. @u3nueckue W XHMMHUYECKHE CBOWCTBA COJICH.




[Tonyuyenueconein

2.10

I'eneTmueckas CBA3b MECXKIY KilacCaMU HEOPraHUYECCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KAUeCTBEHHOE  ONPEIEICHHE  COACPIKAHMS
KHUCJIOpO/a B BO3AyXe, MOJIy4YeHue, coOumpaHue, pacrio3HaBaHHE U H3y4YCHHE
CBOWCTB KHCJIOPOJA, HAOIIOACHNUE B3aUMOJICHCTBHS BELIECTB C KUCIOPOJIOM U
YCIJIOBUSI BOZHUKHOBEHUS U MPEKpaIleHNs ropeHus (1oxapa), 03HaKOMJIEHHE C
oOpa3naMi OKCHJIOB U OIMCaHHWE HUX CBOWCTB, I[OJIy4e€HUE, coOUpaHue,
pacro3HaBaHME W H3yuY€HHE CBOICTB BOAOpOAa (rOpeHue), B3auMoOJeHCTBHE
Bojopoaa ¢ okcuaoM Meau(Il) (Bo3MOXKHO MCTIOIB30BAHUE BUACOMATEPUATIOB),
HaOmofeHne oOpa3loB BELIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA, B3aWMOJICHCTBHE BOABI C MeTaJUIaMU (HaTpUeM U KaJblIUeM)
(BO3MOYKHO HCIOJIb30BaHUE BHUJIEOMATEPUANIOB), OIPEIEICHUE pPAaCTBOPOB
KUCIOT M IIeJoYed C IIOMOILIBI0 HHAMKATOPOB, HCCIEOBaHUE OO0pa3LoB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPAaCKM HHJUKAaTOPOB B pAacTBOpax KUCJIOT M INEJIOYEH, U3yYCHHE
B3auMozeiictBus okcuga meau(ll) ¢ pacTBOopoM cepHOW KHCIIOTBHI, KUCIOT C
METaJUIAMH, PEAKIUNA HEUTPAIN3ALNH, NTOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTajula JpyruM H3 pacTBopa COJIM, pEUICHHE
SKCIIEPUMEHTAJIbHBIX 33/au MO0 Teme «BaxHeiune Kiacchl HEOPraHMYECKUX

COCTUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKHUX JIEMEHTOB
J .. MenneneeBa. CTpoeHneaToMoB. XUMUYECKAACBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBICPCAKIIU A

3.1

[lepBbie TOMBITKH KiIacCU(PUKAUU XUMHUYECKHX dJeMeHTOB. [loHsTHEe O
IPyIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbL,
TaJIOTeHEI, WHEPTHBIE rasbl). DJIEMEHTHI,

KOTOpLIC06p33y10TaM(1)0TepHLIeOKCI/I,Z[BI U THAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMuueckux aaemeHToB [1.1.
Meneneesa. Kopotkonepunoanas " JUIMHHOTIEpUOHAS (bopMbI
Ilepuonuueckoin cucteMbl xumuueckux osnemeHtoB .M. MeHneneesa.
Ilepuonsl m rpynnel. PU3MYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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Crpoenue atomoB. CocraB aTOMHBIX sAnep. M3oronsl. OnekTponsl. CTpoeHue




AJICKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHYECKHUX DSJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO

3JIEMEHTa Mo ero nosuoxkenuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METANIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpynnamM MU IEPHOAAM.
3nauenue Ilepuonnueckoro 3akoHa u Ileproguueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku U mpakTuku. .M. MenneneeB — y4€HbI U

rpakIaHUuH

3.5

Xumnueckasi cBsizb. KoBalieHTHast (ToJisipHAss ¥ HEMOJSIpHasi)  CBSI3b.

9J'I€KTpOOTpI/IHaT€J'IBHOCTI) XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenennb okucieHus. OKHCINTEILHOBOCCTAHOBUTEIILHBIE pEaKIuu. Hpoueccm

OKHUCJIEHHS B BOCCTaHOBJIEHHST. OKUCIIMTENIM U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAUIOB M|
HEMETAJIJIOB, B3aMMOACHCTBHE THIPOKCHIA LIMHKA C PAacTBOPAMHU KHUCJIOT MU
LIEJI0YEH, IIPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!s, COeTMHEHUS)

9 KVIACC

Kon

HpOBepﬂeMbIﬁI).TIeMeHTcm]ep)KaHHH

BemectBo n xumnueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3i1eMeHToB [[.1.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUH CBOWCTB
XUMUYECKUX DJIIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaaus, KaJblUsi U UX
COCJIMHEHHII B COOTBETCTBMU C IOJOKEHHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BemiecTBa: BUABI XMUMHUYECKOM CBS3M. THIBI KPHUCTaNIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKU
U BHJAa XUMHUYecKoil cBs3u. Knaccudukanus m HOMEHKIIaTypa HEOPraHUYeCKUX
BEIeCTB (MEXIyHApOJIHAas M TpUBHAJIbHAs). XMMUYECKHE CBOICTBA BEILIECTB,
OTHOCAIIMXCS K  pa3jIMyHbIM  KJIaccaM  HEOPraHWYECKHX  COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX peakiuid MO pa3TUYHbIM IpU3HAKaM (110 YUCIy U

COCTaBY Y4YacTBYIOIIMX B pEaKIMH BEUIECTB, MO TEIUIOBOMY 3(dekTy, Mo




H3MEHEHMIO CTEIICHEH OKMCICHUS XMMHYSCKUX 9JICMCHTOB, 110 06paTI/IMOCTI/I, Io
y4aCTuro KaTaJII/I3aTOpa). DK30- n SHAOTCPMHUYCCKUC pcaknuuu,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XUMHYICCKOMN p€akuuu

1.4

[TonsTe 06 oOpaTUMBIX U HEOOpaTHUMbBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U I€TEPOreHHBIX peakiusax. [IoHsaTHe 0 XMMHYECKOM PaBHOBECHHU.
@axTophl, BIMUAIOUIME HAa CKOPOCTh XHMHUYECKOM peakuuud U IO0J0KEHHE

XUMHUYICCKOT'O paBHOBCCHA

1.5

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBieHUEe  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C  HCIOJIB30BAaHMEM METO/a

ANIEKTPOHHOTO OanaHca

1.6

Teopus >IEKTPONUTHUECKOM AMCCOUUALNU. DIEKTPOIUTHI U HEIICKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M JMCCOLMALMM BEIIECTB C Pa3jIU4YHBIMU BHJIAMU
xuMHuueckoi cBs3u. CteneHp aucconuanuu. CUIbHBIE U Ca0ble SJIEKTPOIHTHI.
Peakiun monHoro obmeHa. YcClIoBUs MPOTEKaHUS PEAKIMA HMOHHOTO OOMEHa,
NOJIHBIE M COKpall€éHHbIE HOHHBbIE ypaBHEHHUs peakiui. CBONCTBa KHUCIOT,
OCHOBAaHMU W COJeil B CBeTE TPEIACTABICHUNH 00 DICKTPOIUTUYCCKON

nuccounaruu. KauectBeHHbIepeakMMHauOHEbI. [loHsITHE 0 THApOIM3Ecoei

1.7

XUMHUECKUI JKCIIEPUMEHT: O3HAKOMIJICHHE C MOJCISIMU KPHCTALTHYECKUX
pPEIIETOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB M HeMeTawioB (Tpadurta u
ajMasza), CJOKHBIX BEIIECTB (XJOpWIa HATPHs); HCCICIOBAHWUE 3aBUCHUMOCTHU
CKOPOCTH XUMHUYECKOW pEaKIMH OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEMIECTB,  IpoIecca
JMCCOIMAIIMM  KHUCIIOT, IIeJIouel ©  colieii  (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEpPHUAIOB); IPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX  MPU3HAKU
MPOTEKaHUs peaKIii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BHIJICIICHHUE Trasa,
o0pa3oBaHHE BOJIbl); OIBITOB, WJUIIOCTPUPYIOIIUX PUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUuil (TOpeHue, peakluu pas3iokKeHHs, COeIUHEHUs);
pacro3HaBaHUe HEOPTraHMYECKHUX BEIIECTB C MOMOIIBI0 KaU€CTBEHHBIX PEaKIuit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns u NUXCOCAUHECHUA

2.1

OO6miast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pu3nuecKue CBOMCTBA MPOCTHIX
BEIICCTB — TalloreHOB. XWMHYECKHE CBOWCTBA Ha MpUMEpe XJIopa

(BBaHMOHCﬁCTBHe C MCTallilaMH, HCMCTaJlllaMH, H_Ie.]'IO'-IaMI/I). XJ'IOpOBO,I[OpOI[.




CosgHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydYE€HUE, TPUMEHEHUE. JleiicTBue
XJopa W XJOPOBOJAOpOJa Ha OpPraHU3M 4YeNoBeKa. BakHeHumexJopuabl u

HWXHAXO0XIEHUE B MPUPOJIE

2.2

O6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHHS
aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue u (u3nvecKue CBOMCTBa
NPOCTBIX BEMIECTB — KHUCIOpOJAa M CEpbl. AJUIOTPOINHBIE MOAM(UKAIUU
KHCIIOpOJa W cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOECHHE,
¢usnyeckue M XUMHUYECKHe cBOMcTBAa. OKCHABI Cepbl Kak MpeACTaBUTEIN
KHCIIOTHBIX OKcHJI0B. CepHasi KUCIIOTa, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kjacca KHCIOT U creruduueckue). XuMHUECKue
peakuuy, Jealue B OCHOBE IPOMBIIIJIEHHOIO croco0a MOJIy4eHUs CEepHOU
kucioThl. [lpumenenne. Conu CepHOWM KHUCIIOThHI, KaueCTBEHHAas peaklMs Ha
cynbar-uoH. HaxoxaeHue cepel €€ COCTUHEHHWH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpY KAloIIed cpeAbl COeNMHEHUSMU cepbl (KUCIOTHBIE JI0XKIIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAILCHUS
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OOmast xapakTepucTHKa 53JIeMEeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUs. A30T, paclpOCTpaHEHHUE B IPUPOJE,
¢usnyeckue u xuMuueckue cpoiictsa. Kpyroopor azora B nmpupone. AMMHUAK,
ero (usuyeckre W XUMHUYECKHE CBOWCTBA, MoiyueHWe W rnpuMeHeHue. Comu
aMMOHMUS, UX (pu3nUecKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBenHas
peaxiys Ha MOHBI aMMOHHMA. A30THasl KHCJOTa, e€ TMoylyueHue, pU3ndecKue u
XMMHYECKHe CBoMcTBa (00mMe Kak TpeAcTaBUTENs Kiacca KUCIOT U
cneun¢puyeckue). Vcnoiap3oBaHWe HUTPATOB M COJIEH aMMOHHS B KadyecTBE
MUHEpAJIbHBIX ynoOpeHuil. XUMHYECKOe 3arps3HEHHE OKpYXKaroullel cpeabl
COCJMHEHUSIMM a30Ta (KUCIOTHBIE [OXJAM, 3arpsi3HEHHE BO3]yXa, MOYBBI U

BOJIOEMOB)

24

®ochop, amnorponHble MoauduKanuu gocdopa, ¢puznuecKkue U XUMUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xkuciora, ¢usmueckue u
XUMHYECKHE CBOIICTBa, MOJTyYeHHUE. Hcnons3oBanuedocdaTon B

KaueCcTBEMUHEPATIbHBIXYI00pEHHI

2.5

OO6mas xapakrepuctuka syeMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHHA.  YTJIEpOJA, aJJIOTPOIIHBIE
Moau(UKaMK, PpacHpoCTpaHEHHWE B NpuUpoje, (U3HYECKHe U XHUMHUYECKUe
cBoiicTBa. AncopOuus. Kpyrosoport yriepoaa B npupone. OKcHibl yriaepoaa, ux
¢u3znueckne W XMMHYECKHE CBOICTBa, [EHCTBHE Ha JKUBbIE OPraHU3MBbI,

INOJIYYCHHUC U TIPUMCHCHHUC. DKOoJIOTHYECKHUE HpO6JI€MBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a T17100aMbHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIN
a¢dekt. YroapHas KUciaoTa u e€ coiu, ux (Gu3nuecKue U XMMHUUECKHUe CBONCTBA,
MOJIYUCHHE W TIPUMCHCHUC. KauecTBennas pcaKkuusa Ha Kap6OHaT-I/IOHI)I.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIILICHHOCTH H CEITLCKOM

XO03IUCTBE

2.6

[lepBoHauanbHBIE TMOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX
yrinepoja (MeTaH, 5TaH, STWIEH, alleTWIEH, 3TaHOJ, IJHUIEPHH, YKCYCHas
kucnora). Mx coctaB m xumuueckoe crtpoeHue. [loHsTue o Oumosormyecku
BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKAX, yIIIEBOJAX — M UX POJIU B XKHU3HM YEIIOBEKA.

MaTCpI/IaJ'IBHOCCILI/IHCTBOOpFaHI/I‘{eCKI/IX n HeOpTaHI/ILICCKI/IXCOCI[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckue 1 XuMHUUECKUE CBOWCTBA, MOJIyUYeHHE U IPUMEHEHHE.
Coenunenus kpeMHus B mnpupoae. OOmme mnpeacTaBiIeHUsT 00 OKCHJE
kpemHus(IV) u kpemHueBoit kucnote. CHUIMKATHI, UX HCIOJNb30BAHUE B OBITY,

MCEOUILINHE, IMPOMBIIIJICHHOCTH. Baxkueiimme CTPOUTCIIBHBIC  MaTCpUaJibl:

KepaMmuKa, CTEKIIO, LICMECHT, 0eToH, ’KeJIe300eTOH.
[Tpo61emMBI6e30I1aCHOT OMCIIONIb30BAaHUSICTPOUTEFHBIXMATEPUATIOB B
HOBCEIHEBHOMKU3HUA

2.8

XUMUYECKUI HKCIEPUMEHT: H3yueHHe O00pa3lloB HEOPraHMYEeCKHX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEJCHUE KAYECTBEHHBIX PEAKLMUM Ha XJIOpUM-
WOHBl M HaONIOJICHWE NPU3HAKOB MX TNPOTEKAHUS; OIBITHl, OTPa’KaOLIUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA rajIor€HOB U UX COEIMHEHHMH (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB); O3HAKOMJIEHHME C 00pa3liaMy XJIOPUIOB
(rajoreHuIOB); O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COeAUHEHUSIMHU
(BO3MOKHO  HUCIIOJIb30BAaHWE BUJEOMATEpHUANIOB); HaOJIOJIEHHE Ipoliecca
oOyryiMBaHUsl caxapa I0J] JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
U3yYeHHe XMMHUUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHUCIIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuMu Ha Cyiab(ar-uoH U HaONMIoJeHue TMpHu3HaKa eé
IPOTEKaHUs; 0O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMHM a3oTa, gocdopa u ux
COCMHEHUI (BO3MOYKHO HCIOJB30BaHUE BHJIEOMATEpUANIOB), 00Opa3maMu
a30THBIX U (HochHOPHBIX yAOOpPEHUH; MOTyueHrne, COOMpaHue, paclio3HaBaHUE U
H3y4EHHE CBOMCTB aMMHUaKa; IPOBEICHHE KayECTBEHHBIX DPEAKLUI Ha HOH
aMMOHMS M ¢docpaT-uOH U U3YYEHHE IPU3HAKOB MX MPOTEKaHMUs,
B3aUMO/ICIICTBHE KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTHI C MeAbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB); M3YyUYEHUE MOJIENEH KPHUCTANINYECKUX
pemérok anmasa, rpadura, QynnepeHa; 03HaKOMIIEHHE C MPOLIECCOM aIcOpOIIUU

pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM IIPOTHBOrasa;




MoJiy4yeHue, cooupaHue, paclio3HaBaHUE U W3Y4YEHHE CBOMCTB YIJIEKHCIIOTO Iasa;
MpPOBE/ICHNE KaYECTBEHHBIX PeaKIMii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yUYEHHE
MPU3HAKOB MX TMPOTEKAHUS; O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHOMN
MPOMBIIUICHHOCTH; PellIeHUe IKCIIEPUMEHTAIbHBIX 3a/1ad 1o Teme «Baknenme

HEMCETAJJIbI 1 UX COCAUHCHUA)

Meramisl 1 HUXCOCIUHCHHU A

3.1

OO6mras xapakTepuCcTUKa XUMUYECKHUX AJIEMEHTOB — METAJVIOB Ha OCHOBAaHUH HMX
nonoxenuss B llepuomuueckoil cucreme XuUMUYecKHX dnemeHtoB J[.A.
MenpneneeBa u ctpoeHust atomoB. CTpoeHue MeTayioB. MeTtaminyeckas CBs3b U
METaJUIMYECKasgs  KpUCTAUIMYECKas  pemeETKa.  DICKTPOXUMHYECKHN  Psf

HaIIpSHKEHUN METaJUIOB

3.2

dusznuecKkue U XUMHUECKUE CBOicTBa MeTaiioB. OOmMe crocoObl MOMydeHus
MeTa/uioB. [IoHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CriaBsl (CTallb, 4YyTyH, JIOPATIOMUHHM, OpOH3a) U UX NPUMEHEHUE B

OBITY U IPOMBILIIEHHOCTH

3.3

lenouynsle MeTamnsl: mojoxeHue B Ilepuoguueckoil cucteMe XHMHUYECKUX
anemeHToB J[.M. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckre U1 XMMHUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). Okcuasl u
TMIPOKCUABI  HaTpusd W Kanusa.  lIpuMeHeHuelenoYHbIXMETauIOB U

HXCOeIUHEHUN

3.4

Illenouno3eMenbHBIE  METANIBI MarHuid ©M  KajJdbLUM:  IIOJIOXKCHHE B
[lepuoanueckoil cucteMe xumudeckux sineMeHtoB J[.M. MenzaeneeBa; ctpoeHue
WX aTOMOB; HaXxOXkJeHHe B npupoae. PU3NUecCKHe U XHUMHUUYECKHE CBOMCTBA
MarHusi W Kaublus. BaxHelinme coenuHEeHUs] KaibIus (OKCHI, THUIPOKCHI,

conu). JKECTKOCTBBOIBI U CIIOCOOBIEEYCTPaHEHHS

3.5

AmoMunuil: nonoxenue B [lepuonnueckoit cucreme xumuueckux snemeHtoB 1. 1.
MeHneneeBa; CTpOCHHE aTOMa; HAxXOXKIEHUE B mpupone. DPusznyeckne u
XUMHYECKHUE CBOMCTBA alFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHIA M THAPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepronnueckoit cucteMe XUMUYECKUX dnemeHToB J[.1.
MeHneneeBa; CTpoeHHE aToma; HaxoXJIeHue B mpupoae. Dusnueckue u
XUMUYECKHe cBOMcTBa xkene3a. Oxcuawl, ruapokcunsl u conu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOJTyYEHUE

3.7

XUMUYeCKUH OKCIICPUMCHT: O3HAKOMIICHHE C 06p33HaMI/I MCETAJIJIOB M CIIJIaBOB,

X (U3MUYECKUMH CBOMCTBAMHU; H3YYEHHE PE3yJIbTaTOB KOPPO3HM METAJJIOB




(BO3MOHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJAa KalblMisl W HaTpuss C BOJOW  (BO3MOXHO  HCIOJB30BaHHUE
BHJICOMATEPHAJIOB); HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI; MpOIlecca TOPSHUS
xKele3a B KUCJIopoie (BO3MOXKHO HCITOJIb30BaHHE BUICOMATEPHAIIOB); IPU3HAKOB
IMMPOTCKAaHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaI‘HI/ISI, Kajabnusi, aJlOMUHHUA,
nuHka, xenesa(ll) u xenesa(lll), menu(Il); HaGnroneHNE M OMMCaHUE TTPOIIECCOB
OKpallMBaHUsd IUIAMCHU HWOHAMHU HATpUd, KaJlud HW KaJblUAd (BO3MO)KHO
WCIOJIb30BAaHNE BHJCOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOKHCTB
THIPOKCHIa AIIOMHHHUS W TUAPOKCUIA LMHKA; PElIEHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «Ba)kHene MeTauibl U UX COEIUHEHUS)

XHUMHS U OKpyXkKaromascpeaa

4.1

HoBbie Matepuansl U TexHOJIOTMU. BeliectBa U maTepuanbl B MOBCEIHEBHOM
JKA3HU YernoBeka. XUMHUsI U 30pOoBbe. be3onmacHoe HCIob30BaHUE BELIECTB U
XUMHYECKHX pPEaknuii B ObITy. llepBasmoMOmbIPUXUMHUICCKUX0KOTaX U

OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOrMYECKON IPaMOTHOCTH. XMMHUYECKOE 3arpsA3HEHNE OKPYIKaIOLIEH
cpenst ITIK. Ponp xumum B pemieHuH 3Konorudeckux mpodiem. [IpupomHbie
UCTOYHUKH YTJIEBOJOPONOB (Yroib, MPUPOAHBIN ra3, He(Th), MPOIYKTBI HX

nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUECKUI HKCHEPUMEHT: M3y4YeHHEe 00pa3loB MaTepHalioB (CTEKJIO, CILIAaBbHI

METaJJIOB, MOJIMMEPHbIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

KoanposepsiemororpedoBanus

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM
pe3yJbTaTaM 0a30BOI0 YPOBHSI OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI
OCHOBHOI0 00111er0 00pa30BaHNs HA OCHOBE
®1rocC

IIpencrasnenue:

1.1

O TI03HABAEMOCTH SBJIEHUN NPUPOJbI, NOHUMAaHUE
OOBEKTMBHON 3HAYMMOCTH OCHOB XMMHYECKOH
HayKHM KaK 00JIaCTM COBPEMEHHOI'0 €CTeCTBO3HAHUS,
KOMIIOHEHTa OOIIell KyJbTyphl U MHpPaKTHUYECKON
JEATEIIBHOCTH YEJIOBEKA B YCJIOBHUAX COBPEMEHHOIO
o01iecTBa; MOHUMaHUE MECTa XUMHUH CPEAH JIPYTUX

C€CTECTBCHHBIX HAYK

1.2

O HAYYHBIX MCETOAAaX IIO3HAHUSA, B TOM YHUCIIC
OKCHCPUMCHTAJIBHBIX HW TCOPCTUUCCKHUX METOAAX
HCCIICOOBAaHMA BCUICCTB W H3YUCHUA XHUMHUYCCKHUX
peaxunﬁ; YMCHHUEC HUCIIOJIB30BaThb MOJCIN  IJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATHPHOU  NIEATEITHLHOCTH,
CBS3aHHBIX C  XHMHEM U COBpPEMEHHBIMHU
TEXHOJIOIusisMM, OCHOBAaHHBIMH Ha JOCTHIXXCHUAX
XMMUYECKOH HAayKH, YTO IO3BOJUT OOYYaroIUMCs
paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oyayrien
NpoQeCCUOHATIBHON  JEATENbHOCTH M CHeNaTh
OCO3HAHHBIM BHIOOP XHMMHUH Kak NpPO(UIBLHOTO
npeaMeTa IpU TEpexoA€ Ha YPOBEHb CpPEIHEro

obmero oopa3oBaHus

Brnanenue cucremMoil XMUMUYECKUX 3HAHUM U YMEHUE
MPUMEHATh CUCTEMY XMMHYECKHX 3HAaHHM, KOTOpas

BKJIFOYACT:

2.1

BOKHEHIINE XUMUYECKHUE TIOHATUS: XUMHUUYECKUN




AIIEMEHT, aToM, MOJIEKyJia, BELIECTBO, MPOCTOE U
CJIOKHO€ BEILIECTBO, OJHOPOAHAs W HEOJAHOPOIHAs
CMECh, OTHOCUTEJIBHBIC aTOMHAas M MOJICKYJIsIpHas
Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJSpHAs
Macca, MOJIAPHBIH  OOBEM, OKCHI, KHCIIOTA,
OCHOBaHHUE, CONb (CpemHss), XUMHUYECKas PEaKIus,
peakuuMd  COEAMHEHHUS, PEAKUUU  Pa3JIOKECHUS,
peaKiuy 3aMENIeHUs, peakiuu OOMEHa, TEIUIOBOM
ahdeKT peakiuH, OSK30- U OHIAOTEPMUYECKHE
peakuuu, pacTBOp, MaccoBas JOJS XUMHUYECKOTO
JIIeMEHTa B COCJUHEHWH, MaccoBas JOJs W
MPOLIEHTHAs! KOHIEHTpAllMsl BEIECTBA B PacTBOPE,
SIPO aTOMa, JJIEKTPOHHBIA CJIOW aToma, aTOMHast
opbuTanb, paguyc aToMa, BAJIEHTHOCTh, CTENEHb
OKHUCJICHHUSI, XUMHUYECKast CBSI3b,
AIIEKTPOOTPHIIATEILHOCTD, TOJSPHAS U HEMOJSpHAs
KOBaJICHTHAsl CBS3b, MOHHAS CBSI3b, METAJTMYECKast
CBSI3b, KPUCTAJIMUECKAs peliéTka (aToMHasi, HOHHAs,
METaJJIM4YecKasi, MOJIEKYyJIApHasi), HOH, KaTHOH,
aHWOH, AJIEKTPOJIUT u HEDJICKTPOJIUT,
ANEKTPOJIUTUYECKAS AUCCOLUAIIMS, PEAKIMU NOHHOTO
oOMeHa, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peakKIyy, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIICHHUE
M BOCCTAaHOBJICHHE,  OJEKTPOJIU3, XUMHYECKOE
paBHOBECHE, OOpaTUMbIE M HEOOpATUMBIC PEaKIINH,
CKOPOCTh XMMHYECKOW peakuuu, karainuzatop, [TI1K,

KOppO3HsI METAJUIOB, CILIaBbl

OCHOBOIIOJIararomue 3aKOHbI XHUMUU: 3aKOH

COXpaHEHUsT Macchl, nepuoanueckuii 3axoH J[.U.

22 MenjeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

53 TEOPUU XUMHH: aTOMHO-MOJICKYJISIpHAs TEOpHs,

' TEOPHUSI DIIEKTPOJIUTHUECKON TUCCOIUAIIUN

3 Brnanenue ocHOBaMM XWMHUYECKOW TPaMOTHOCTH,
BKJIFOYAIOIIEH:

3.1 YMEHHE MPaBWJIBHO HCIIOJIb30BATh  M3YYEHHBIE




BEIIECTBA U MaTepuabl (B TOM YUCIIC MUHEPAIbHbIC
yAOOpeHus, MeTalIbl U  CIUIaBbl, MPOIYKTHI
nepepadoTKu TIPUPOJTHBIX UCTOYHUKOB
YTIEBOAOPOAOB (yIisi, IPUPOJHOTO Ta3a, HedpTH) B
OBITY, CEIIbCKOM XO3SiiCTBE, Ha TMPOU3BOJCTBE U
MOHUMaHHUE 3HAYCHUS JKUPOB, OEJKOB, YIJIEBOJIOB
JUTSL OpraHU3Ma 4YeJIOBeKa; YMEHHE MPOTHO3UPOBATH
BIIUSHUC BEIIECTB M XUMHYECKHX ITPOIECCOB Ha

OpraHM3M 4YeJOBEKa M OKPYXKAIOIIyI0 IPHUPOIHYIO

cpeny

3.2

YMCHUEC HHTCIPUPOBATE XWUMHYCCKUEC 3HAHUA CO

SHAaHWAMU JPpYTHUX y‘le6HBIX npeaIMCTOB

3.3

HaJllyyue  ombITa  paboTbl € pa3jIMYHBIMHU
UCTOYHMKAaMU WH(POpPMAIUU 10 XUMUH (HaydHas U
Hay4HO-IIOMYJIsIpHAas auTepaTypa, CJIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIICHWBATh HH(DOPMAIHIO O
BENIECTBAX, WX IMPEBPAIICHUSIX M MPAKTUICCKOM
NPUMEHEHWH W YMEHHE WCIOIb30BaTh €& s

pemicHuA yqe6HO-H03HaBaTeHBHBIX 3aaa4

Brnanenue ocHOBamMu TMOHATHUHHOIO anmapara u
CUMBOJIMYECKOI'0 S3bIKa XHMHH JJId COCTaBJICHUS
dbopMynT HEOPraHWYECKHUX BEIIECTB, YPaBHECHUI
XUMUYECKUX PEaKIUi; OCHOBAMH XHUMHYECKOMN

HoMmeHks1atypbl (IUPAC u TpuBHanbHOi)

VYMeHne OOBSCHSTH CBSI3h IIOJIOKEHHUS DIIEMEHTA B
[Tepuomudeckoit cucreme c YHCIIOBBIMU
XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB XHUMHYCCKHUX
AJIEeMEHTOB (COCTaB W 3apsja sjpa, 00IIee YucCIo
AIIEKTPOHOB), pAaclpeAeNieHUEM JIIEKTPOHOB IO
JDHEPreTUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TPEX

nepuoa0B, Kajlvud U KaJIbIUA

[IpeacraBnenne o NEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX DJIEMEHTOB (paguyc aroma,

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB), IIPOCTBIX M CJIOKHBIX




BELIECTB oT MIOJIOXKEHUS 3JIEMEHTOB B
[lepuonnueckoil cucrteMe (B MallbIX MEpPUOAAX U

IJIABHBIX MOJATPYNIax) M 3JEKTPOHHOTO CTPOEHUs

aToma
7 YMeHuekaaccuGuumpoBarh:
7.1 XUMHYECKUEITEMEHTHI
7.2 HEOpPraHMYECKHUEBEIECTBA
7.3 XUMUYECKUEPEaKIINU
8 YMeHueonpeaensTh:
81 BaJICHTHOCTh M CTCICHb OKHCJICHHS XUMHUYCCKHX
' AIIEMEHTOB, 3aps] HOHA
g5 BUJ XMUMHUYECKOM CBSI3U U TUIN KPUCTAUTHUECKOUN
' CTPYKTYPBI B COSIMHEHHSIX
93 XapakTep Cpenbl B BOIHBIX PACTBOPAX BEIIECTB
. (KUCI0T, OCHOBAHMIA)
8.4 OKHCJIUTEJIb U BOCCTAHOBUTEb
9 Ymenue XapaKTepUu30BaTh ¢buznueckue u
XUMHYECKHE CBOMCTBA:
MPOCTHIX  BEHIECTB (KHUCIOPOJ, O30H, BOJOPOI,
91 rpadur, anmas, KpeMHHUH, a3oT, Gocdop, cepa, xJyop,
' HaTpui, KaJWi, MAarHuii, KaJdbUWW, aTOMUHUU,
KEJe30)
CIOXHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX
pacTBOpoB  (BOJAa, aMMHUaK,  XJOPOBOAOPO,
CEPOBOIOPOJ, OKCUJIBI U TUAPOKCUABl MeTaioB I—
97 ITA rpynn, amromunus, meau (II), nunka, xenesza (11
' u ), okeuner yrnepoga (II u IV), kpemuus (IV),
azota u ¢ocdopa (III u V), ceper (IV u VI),
CepHUCTas1, CepHasi, a30TUCTasA, a30THas, (pochopHas,
YTOJIbHASL, KpEMHUEBAs KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOWCTBA
9.3 BEIIECTB B 3aBUCMOCTH OT MX COCTaBa M CTPOCHUS,

IMPUMCHCHHUE BCIICCTB B 3aBUCHUMOCTU OT HX

CBOﬁCTB, BO3MOXHOCTb TPOTCKAHUSA XHUMHYCCKUX




MIPEBPALICHHUM B Pa3IMUHbIX YCIOBUIX

10

VYMeHue CcocTaBIIITh MOJICKYJSIPHBIE W HWOHHBIC

YPaBHEHUs peaKklitii, B TOM 4HUCIIE:

10.1

peakuinoHHOTO00OMEeHa

10.2

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIXpeaKHI/IfI

10.3

WUTIOCTPUPYIOLIUX XUMUYECKUE CBOMCTBa
M3YYEHHBIX KJIaccoB (Tpymm) HEOPTraHUYECKHX

BCIICCTB

10.4

MNOATBCPKAAOIUX TCHCTUYCCKYIO B3aHMOCB3b

MCXKIY HUMHU

11

YMEHNEeBBIYUCIATD (IPOBOAUTHPACUETHI):

11.1

OTHOCHUTCIIbHYI0 MOJICKYJIAPHYIO U MOJIAPHYTIO MACChI
BCIICCTB, MAaCCOBYIO OO0 XUMHUYCCKOI'0 3JICMCHTA B

COCAMHECHUU

11.2

MaCCOBYIO OOJIIO BEIICCTBA B paCTBOPC,

11.3

KOJIMYECTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

[0 ypaBHEHMSIM XUMHUYECKUX PEAKIMA U HaXOAUTh
KOJINYECTBO BELIECTBA, O0BEM M MacCy PEarcHTOB

HJIN IIPOAYKTOB pCaKIuu

12

Bnanenue (3HaHHEOCHOB):

12.1

OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHUs
(mabmrosieHue, U3MEpEHHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHKE) TPU HM3YYCHUH BEIIECTB U
XMUMUYECKUX SIBIICHHH; yMeHue c(opMyInpoBaTh

po0JieMy U MPEAJIOKUTh MYTH €€ pelIeHus

12.2

O6e3omacHO pabOThl ¢ XMMHUYECKUMH BEIECTBAMH,
XUMHUYECKON IIOCy 101 u 1a00paTOPHBIM

00opyioBaHUEM

12.3

npaBujIaMu 0€30IMacHOTr0 OOpaIleHHsI C BEIIeCTBaMH,
UCTIONB3YEMBIMA B TIOBCEIHEBHOM  JKW3HH,
MpaBWJIaMUd  TOBEJCHUS B IEIIX cOepekeHus
3MI0POBbS U OKPY’KAIOLIEH MPUPOTHOM  Cpembl;
MOHUMaHuEe Bpena (OMacHOCTH) BO3JEHUCTBHS Ha

KUBBIC OpTraHHU3MBbI OHpCI[eJ'IéHHI)IX BCIIICCTB,




CHOCOOOB  YMEHBIIEHUS W NPEIOTBpPALICHHUS HX

BpPEIHOT'O BO3JICUCTBHUS

13

Hamuune MPAaKTUYCCKUX HABLIKOB IUIAHUPOBAHHUA U
OCYHIECTBJICHUA CICOYIOIUX XUMHUYECKUX

9KCIICPUMCHTOB:

13.1

U3y4eHHEe U ONHhcaHhe (PU3UYECKHMX CBOKHCTB
BEIIIECTB, O3HAKOMJIEHHE C (U3UYECKUMU U
XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MIPU3HAKU MPOTEKAHUS

XUMHYECKUX PEaKIui

13.2

I/I?»y‘-IeHI/IeCHOCO60BpaSI[eJ'I€HI/IHCMCCGI71

13.3

MMOJIYYCHHEC KHCJIOpPOJa W U3YUCHHUC CIro CBOﬁCTB;
MMOJIy4CHHEC BOJOpOAa W H3YUYCHUC €TI0 CBOfICTB;
MMOJIYYCHHUE YIJICKHUCIIOrO ras3a W H3YUYCHUE C€ro
CBOﬁCTB; MOJIYYCHHUC daMMHdKa ©W HU3Y4YCHHUC CTo

CBOWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB  C  OINpPEIeIIEHHON

MacCOBOM J0JIE paCTBOPEHHOI'O BEILIECTBA

13.5

NpUMEHEHNE WHAMKATOPOB (JTaKMyca, METHJIOpaHKa
u (eHondranenHa) Ui OINpeneieHHs] XapakTepa

Cpeabl B paCTBOPAX KUCIIOT U meno4ei

13.6

UCCIIEIOBAHUE U ONMCAHHE CBOMCTB HEOPraHWYECKUX
BEILIECTB pas3IMUHBIX KJIaCCOB; u3y4eHHe
B3aMOJICUCTBUSL KUCIOT C METaUlaMH, OKCHJIaMHU
METAJIOB, pPAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJIIMM; IIOJIyY€HHE HEpacTBOPHMBIX
OCHOBaHU; BBITECHEHNE OJIHOTO METAJUIA IPYIUM U3
pacTBOpa COJIM; UCCIIe0BaHUE aM()OTEPHBIX CBONCTB

THAPOKCHUAOB AJIIOMUHHA U IUHKA

13.7

pELIEHHE DKCIEPUMEHTANbHBIX 3aJa4 [0 TeMaM:
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUIN,
«DJIEKTPOJIUTHYECKAsT TUCcoLanusy; «Baxuenume
HEMeTalJIbl W WX COSIWHEHHs»;, «Baxueiimme

METAaJIbl U UX COCIUHCHUS

13.8

XUMHUYCCKHUEC  OKCIICPUMCHTHI, HWIUTIOCTpUPYIOIUC




NpPU3HAKA TPOTEKAHWs pEeaKIuii MOHHOTO OOMEHa;
KaueCTBEHHBIE pEaKIMd Ha TMPUCYTCTBYIOIINE B
BOJHBIX pPAacTBOpPAax HWOHBL XJOPHA-, OpPOMUJ-,
uonua-, cynedar-, docdar-, kapOboHAT-, CHIHUKAT-
aQHWOHBI, THIPOKCH-UOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KajbIlus, aJIOMHHMS, Kene3a (2+) u xenesza

(3+), memu (2+), nuHKa

14 YMmenue:
MPEJICTABIATh PE3yJbTaThl 3KCIIEpUMEHTa B (opMe
14.1 BBIBOJIOB, JIOKa3aTelIbCTB, T'PaQUKOB W TaOIUIl |
BBISIBJISITH SMITUPHUECKHUE 3aKOHOMEPHOCTH
YCTaHABIINBATh CBSI3U MEXITY peangbHO
HAONIOJaeMBIMM ~ XHMHYECKHMHU  SBJIICHUAMH U
14.2 MPOLECCAMH, MPOUCXOMSAUIMMU B  MAaKpo- U

MUKpPOMHpE, OOBSCHITH MNPUYMHBI MHOrooOpa3us

BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbIIIEMEHTCOACPKAHUSA

1

HepBOHa‘I’cU'IBHBIeXI/IMI/ILICCKI/IeHOHHTI/IH

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0bI Ppas3aciICHUs cMmecelt

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckrue dJieMeHTH. CHMBOJIBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIG " CJIOKHBIC BEUICCTBA.

1.3

Xummueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX OJIEMEHTOB.

CTeneHbLOKUCIICHHS

1.4

3aKOH TIIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNlbHAsT aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIsIpHas Macca. MaccoBast J0JIsI XUMHYECKOr0 dJIEMEHTa

B COCAMHECHUUN

1.5

KomnyectBo BemectBa. Moabs. MonsipHas macca. MomsipHblid 00bEM Ta3o0B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

OuU3NYECKHE U XMMHYECKHE SBJICHUA. XHUMHUYECKass peakluuss U €€ MpPU3HAKU.

3aKOHCOXpaHEHHUSIMACChIBEUIECTB. XUMUYECKUEYPABHEHUS

HepI/IOI[I/I'-IeCKI/Iﬁ 3aKOH H HCpI/IO,HI/I‘ICCKaH CUCTEMAa XHMHUYCCKHX JJICMCHTOB

J.U. Menneneera. CTpoeHHEaTOMOB

2.1

IIepnonnueckuit 3akoH. Ileproguyeckas cucreMa XUMUYECKUX 31emMeHToB J[.M.
MenaeneeBa. Ilepuoasl u rpynmnbl. @U3HYECKUN CMBICI TOPSAKOBOTO HOMEDPA,

HOMCPOB IICpHUOJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3oronsl. DnekTponsl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB IMEepBbIX 20 XUMHUYECKUX DIIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEePUOMIOB, Kaius, Kaiublua (paguyca aTOMOB, 3JIEKTPOOTPHUIIATEIHLHOCTH,
METAJUIMYECKUX M HEMETaUIMYECKMX CBOMCTB) M HUX COEIMHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM »dJieMeHTOB B [lepmomuueckoir cucreme u

CTPOCHUEM HX aTOMOB

CTpO@HI/ICBeH_IeCTBa

3.1

Xumuyeckass cBsizb. KoBaneHTHas (TONspHAas W HEMOJSpHAs) CBA3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHYECKUX  dyieMeHToB.  MoHHast  CBs3b.

MerannndeckasacBI3hb




3.2

Tunsl kpuctauinyeckux pemeéTok (aTOMHas, HMOHHAs, MeTajIndyecKas),
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW PEHIETKH M BUJA

XUMHYECKOH CBSI3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraimbel U ux

coequHEeHMA. MeTanibl U UXCOSIMHECHHUS

4.1

Knaccupukanuss u HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIe) u
HecoJieoOpa3ylonue; OCHOBAHWHM (IIEIOYM W HEPAaCTBOPUMBIC OCHOBAHMA);
KUCJIOT  (KHCIOpOACOAep)Kalue M OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIA, XJIOpa, KHCIOPOJa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3nueckue U XUMHUYECKHE CBOMCTBa MMPOCThIX BCUICCTB-MCETAJIJIOB: JIMTHUA,
HaTpus, KaJius, Maraus u KaJbOus, AJIFOMHHHA, Keiesa.

DNEKTPOXUMHUYECKUNPSAHANIPSHKEHUHMETAIIIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOZOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckrue M XMUMHYECKHE CBOWCTBA OKCHIOB HemeTawioB: cepwl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemuusa(lV).

[Tony4eHnEeOKCMAOBHEMETAIIIOB

4.6

Xumudeckue CBOMCTBa OKCHIOB: MetaiioB [A—IIIA rpynm, muaka, meau(ll) u

xenesza(ll, III).ITonyuyeHneokCHIOBMETAIIIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBaHUI M aM(OTEPHBIX TMAPOKCHIOB (Ha MpuMepe
THIPOKCUIOB  alllOMUHUSA, Kkene3a, uuHKa). [lomydeHneocHoBaHMH U

aM(OTEPHBIXTUAPOKCH]IOB

4.8

OOue XMMUYECKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOTHOM,
CEpPHHUCTOM, CEepHOM, a30THOM, (PocPopHOM, KpeMHUEBOM, yrojpHOU. OcoObie
XMMHUYECKHE CBONCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

[Tonyuenue kucior

4.9

OO01ue xuMu4eckue cBoicTBa cpeHux coseil. [lomyuenueconeit

4.10

[Tonyuenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HonyquI/Ie aMMHaKa, cepHoﬁ U a30THOM KHCIOT B IMPOMBIIIJICHHOCTH.

OO01IHecocoObITOTyYeHUSIMETAIIIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCcCaMU HCOPraHUYCCKUX COCIUHCHHI

XUMUYECKUEpEaKIuu

5.1

Krnaccudukarust XUMHUECKHX peaknuil Mo pa3IMyHbIM MpU3HAKaM: 10 YUCITY H
COCTaBY Y4YaCTBYIOIIUX B pEAaKLIUU BEIIECTB, MO TEIUIOBOMY 3(QEKTy, 0

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMECHTOB

5.2

TennoBoi 3(HeKT XUMUUIECKON PEaKIIui, TEPMOXUMHUIECKHIE YPAaBHEHHS. DK30-

U SHAOTEPMUYECKUE peaKky. TepMOXUMUUECKUE YPABHEHUS

53

OKHCIUTEITFHOBOCCTAHOBUTECILHBIC pcaKkmuu. OKHCIMTEIN U BOCCTAHOBHTCIU.
HpOHeCCBIOKI/ICJ'IeHI/Iﬂ u BOCCTaHOBJICHHA.

3HeKTpOHHBIﬁ6aHaHCOKI/ICHI/ITGHBHOBOCCTaHOBHTCHBHOﬁpeaKHHH
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Teopus snekTponuTHueckoi quccouuanui. Katuonsl, aHHOHBL. DJIEKTPOJIUTHI U

HEBJICKTPOJIHNTEI. CuibHbIE U cl1a0bIe SJICKTPOJIUTEI. CTeHeHB}II/ICCOHI/IaHHI/I

5.5

Peaknun wioHHOro OoOMeHa. YCJOBHs NMPOTEKAaHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHHe HOHHBIC YPaBHCHUSA peaKLII/Iﬁ

XuMHA U OKpyXKarolascpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJIOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMMYECKMX peakuuil B jaboparopuu U OBITY.

HepB AATNMOMOIIBITPUXUMHUYCCKUXOKOIaX U OTPABJIICHUAX

6.2

XUMHUYECKOEe 3arpsi3HEHUE  OKpYyKaromed cpeapl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHUS
[IpenenvHas nomyctumasi koHmentparus BemectB (IIJJK). Pomp xumuu B
PEIICHUH DKOJIOTUYECKUX MpoOieM. YCWICHHE TapHUKOBOTO 3ddeKra,

PaspymeHue 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCIUHCHUN B
GBITy, MCIUIHHC, IMPOMBINUICHHOCTU H CCJIIBCKOM XO3SIICTBE. HpI/IMeHeHI/Ie
METa/UIOB M CIUIAaBOB (CTajb, YYTyH, IIOPATIOMHHHH, OpoH3a) B OBITY U
MMPOMBIIIJICHHOCTH UX COG,Z[I/IHCHPIP'I. Iloustue o KOppO3ruu MCTAJUIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble HCTOYHHWKH YIJIEBOJOPOJOB (yrojb, MPUPOIHBIN Ta3, HE(PTH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TIIULEPUH, YKCYCHas KUCIIOTa).
[ToHsiTHE O OMOTOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojJax — U UxX

POJIM B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 ohOpMyTaMXUMUIECKUXCOCTUHCHHUI
7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MMOXUMUYECKUMYPaBHEHUSIM
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